The fact that foot and mouth disease is highly contagious, easily spread and of major commercial importance makes it a redoubtable challenge for animal health in South American countries and the world over. A number of factors impact directly on the effectiveness of national programmes to eradicate foot and mouth disease. Therefore, in order to meet the challenges posed by today's globalised world, it is of the utmost importance that national level eradication programmes be considered state policies and that they be the subject of broad political agreement at the highest level and consolidated as regional programmes between national Veterinary Services. The programmes, agreements and technical cooperation projects established jointly by Member Countries of the Southern Common Market (MERCOSUR) were a key factor in building management capacity to control foot and mouth disease in the area. Another key factor has been a partnership with one of the most sensitive sectors -the private production sector. Its active and responsible participation in operational functions has done much to strengthen and ensure the competitive development of South American countries and consolidate their role as global beef exporters. However, to prevent further outbreaks it is essential to maintain and reinforce the structure of national programmes and to have strong and highly trained Veterinary Services and sufficient funding to ensure efficient and sustainable plans. These plans must enable Veterinary Services, by means of good governance, to implement effective measures in the areas of animal health and international trade in animals and animal products/by-products, thereby achieving rapid and more equitable social and economic development.
Introduction
Foot and mouth disease (FMD) is a highly contagious disease that is enzootic in many parts of the world, affecting mainly cloven-hoofed animals, both domestic and wild. Its high morbidity rate causes huge losses to the production sector, chiefly as a result of restrictions on international trade in animals and animal products and byproducts, posing serious obstacles to the sector's development. Foot and mouth disease is considered one of the priority transboundary diseases for the South American continent. As Table I shows, the Member Countries of the Southern Common Market (MERCOSUR) account for 45% of the world' s beef production and exports. The Food and Agriculture Organization of the United Nations (FAO) anticipates huge global demand for meat, especially in countries with emerging economies. . Today they continue to evolve and adapt to social, economic and political changes in line with the criteria laid down by international organisations (8) .
These organisations are key to ensuring the transparency of Veterinary Services by means of information and notification systems on animal health and advances with animal health programmes.
Veterinary Services are part of the public sector and building their capacity improves animal health, which is a global public good. As they are responsible for implementing policies guaranteeing animal health and food safety, they need to be supported by effective legislation and sustainable, transparently managed financial resources, technical competence, ethics and leadership -in other words, good governance.
In the case of Paraguay, the Veterinary Service is not just responsible for implementing policies because, in its capacity as an autarchic and autonomous body reporting directly to the executive branch of government, it is responsible for 'defining, implementing and monitoring compliance with animal health policies' (Law 2426/04).
Hemispheric and regional organisations and programmes
When the Pan American Foot and Mouth Disease Center (PANAFTOSA) was set up in 1951 as part of the Pan American Health Organization of the World Health Organization (PAHO/WHO), it was agreed in early meetings that bilateral and multilateral actions needed to be coordinated (Venezuela 1958; Colombia 1959) . This led
History of foot and mouth disease in South America
Even though FMD has been known for over 2,000 years, it was not until 1870 that the first data emerged on its almost simultaneous occurrence in North and South America. The virus entered Argentina via the province of Buenos Aires, possibly as a result of imported cattle from Europe. The following year it spread from Argentina to Uruguay, later reaching Brazil, possibly as a result of zebu imported from India. The disease continued its spread into Chile (1871), Paraguay and Peru (1910), and Bolivia (1912), becoming endemic in vast livestock production areas and periodically causing epidemics of varying magnitudes. One of the severest occurred around the River Plate in 1944 (10) .
By the mid-20th Century FMD had already spread to every country in South America (5), except fairly peripheral areas such as the north-western department of Chocó in Colombia, Chilean and Argentine Patagonia, Guyana, French Guyana and Surinam (Fig. 1) .
Establishment of regional international organisations
In the period between 1870 and 1950, the lack of regional reference bodies and Veterinary Services able to implement FMD control facilitated the widespread dissemination of the disease on the continent. In response to this situation and the need for a coordinated, timely, organised and ongoing response to the challenges posed by animal diseases for animal health, public health and international trade, the various regional hemispheric organisations and Veterinary Services were established for the Southern Cone. (For the purposes of this article, 'Southern Cone' is This marked the start of a public multi-sector partnership aimed chiefly at improving public health.
The primary role of RIMSA is to create political conditions that are conducive to discussing countries' needs and PAHO proposals on veterinary public health, in collaboration with the PAHO Veterinary Public Health Unit. The aim of the discussions is to develop national and regional strategies and measures for preventing and controlling zoonotic and foodborne diseases, eradicating FMD and ensuring food safety (4).
Other regional organisations, including the Regional Technical Commission for Animal Health (COTERSA), have also been set up to meet the need to develop and implement border agreements between the countries concerned so as to promote regional integration for the control of FMD and other animal diseases of major economic importance (7).
In 1972, the fifth RICAZ meeting established the South American Committee for the Control of Foot and Mouth Disease (COSALFA), which was tasked with coordinating, promoting and evaluating the harmonisation of animal health standards and bilateral and multilateral agreements for FMD control region-wide (11 The Regional Forum of the Private Agricultural Sector is composed of agricultural and industrial trade organisations and CAS Member Countries. It was established at the suggestion of the respective ministers of agriculture to serve as a forum for dialogue and negotiation with the CAS and to inform ministers of agriculture of the private sector' s vision and approach on key agricultural-sector issues. One of the members of the Regional Forum is the Federation of Rural Associations of MERCOSUR (FARM), which was set up with a view to instituting a public-private partnership.
The CAS meeting of 31 May 2003 established the Permanent Veterinary Committee of the Southern Cone (CVP). As the CVP is composed of the chief officers of the official services for animal health and food safety of animal products in Argentina, Bolivia, Brazil, Chile, Paraguay and Uruguay, it has a great deal of political power and decisionmaking capacity, enabling the services to take coordinated, organised and timely action against FMD and other diseases (4).
The CVP meets the need to provide an effective and ongoing response to the requirements of blocs and countries that trade with the region, as well as to establish joint actions by the six countries to defend their common commercial interests (dependent upon animal health region-wide). The CVP was established by a protocol of the Latin American Integration Association (ALADI). Table II provides a timeline of the establishment of some of the organisations involved in FMD programmes. 1970 (4, 14) . All South American countries are currently implementing national control and eradication programmes, funded either by their governments or by cooperation projects with the international organisations listed in Table II. As time went by, Veterinary Services in the Southern Cone were forced to improve and evolve to meet the socioeconomic and health requirements of a globalised world (9) . Their structures and actions are currently supported by laws, regulations and standards in the form of MERCOSUR legal instruments, resolutions and rules, and the national legislation of countries in the bloc, ensuring that:
-Veterinary Services function with dynamic operating systems that are designed specifically for the control and eradication of animal diseases, e.g. epidemiological surveillance systems, diagnostic laboratory networks, quarantine systems, and programmes for risk analysis, identification and traceability (10) -optimum use is made of public and private resources, allowing Veterinary Services to work in a harmonious and coordinated manner with other governmental and private institutions -audit systems are implemented to ensure proficiency and transparency.
In the 1990s, several Southern Cone countries used vaccination and other control measures to secure the status of 'FMD-free where vaccination is practised', and were able to maintain this status for a number of years.
However, in early 2001 the FMD situation changed enormously worldwide. South America did not emerge unscathed and the disease struck several Southern Cone countries (3, 16) . Owing to the way in which outbreaks developed in subsequent years (see Table III ), the Scientific Commission for Animal Diseases of the World Organisation for Animal Health (OIE) recommended an in situ evaluation of the region, using the results as the basis for deciding on applications by Southern Cone countries for official recognition as FMD-free.
As a result of these outbreaks, and following an in situ evaluation by an OIE mission in 2006, an agreement for the regional control of FMD was signed between the OIE and CVP Member Countries.
The agreement established a high-level surveillance zone (HSZ), covering a 15-km area on either side of the borders of four countries (Argentina, Bolivia, Brazil and Paraguay). This zone was designed to facilitate a common regional approach to FMD control in border areas and to develop joint surveillance actions by the countries using harmonised vaccination, geo-referencing, epidemiological surveillance, sample collection and other procedures (Fig. 3) .
On the advice of PANAFTOSA, the four HSZ countries, via the MERCOSUR Free from Foot-and-Mouth Disease Action Program (FOCEM-PAMA), developed a procedures manual for implementing activities within the longitudinal epidemiological surveillance system in the zone, which has introduced a new model of joint surveillance for use by HSZ countries (13) . Two factors may explain the resurgence of FMD outbreaks in some endemic areas of the world. One is the low immunity conferred by inappropriate vaccination strategies (quality, coverage and periods) and the second is poor control of movements of animals and animal products (12) . Based on these factors, FMD resurgence in some regions, particularly South America, may to some extent be due to their more difficult local conditions and less efficient Veterinary Services, compounded by problems with storing the types of vaccine used, which are relatively unstable and need to be kept refrigerated (16) . The availability of effective vaccines against FMD virus serotypes is a key prerequisite for controlling the disease.
Animal diseases such as FMD can only be controlled successfully by means of a regional approach and integrated regional strategies to improve biosecurity and regulations on animal movements between and within countries (12) .
Conclusions
Today the countries of South America are among the world' s largest beef exporters. To achieve this status they have had to establish major strategies, policies, actions and international cooperation programmes, as well as strategic partnerships with the private sector. This has enabled them to make significant progress in controlling FMD, the main proof being the absence, or limited outbreaks, of the disease in the region in recent years. (Fig. 4) . Although nobody can deny the enormous progress made at hemispheric and regional level in controlling and/or eradicating FMD, there is still a long way to go to achieve effective and sustainable eradication region-wide (Fig. 5) .
The two OIE Reference Laboratories now operating in the region have made a fundamental contribution to the harmonised application of techniques for FMD diagnosis and vaccine control. They have also had an important role to play in building a regional laboratory network and transferring technology, including techniques to determine FMD virus types and sub-types and their distribution in the region. The Reference Laboratories have also had a key role in the production of vaccines that optimise antigen quality and the selection of strains based on their epidemiological significance and immunogenicity for regional strains (1). 
Brazil
In support of eradication campaigns, tests have been developed and validated over the past decade to evaluate sub-clinical viral activity in animal populations, based on the detection of antibodies against viral non-capsid proteins, which in principle are induced only during infection (2) . These tests have become a valuable tool in South American control programmes.
However, to consolidate the process in the final stages of eradicating FMD from the region, a further set of actions needs to be reinforced in order to support extensive areas of the continent, which involve both MERCOSUR and other sub-regions. They are actions to:
-strengthen national and continental information and surveillance systems -produce quality vaccines under biosecurity conditions -develop a system for FMD prevention in free areas -develop training, technical assistance and social media programmes -strengthen the network of laboratories for FMD diagnosis, focusing on differential diagnostic capacity.
